DIRECTED SPRAY JET AND INSTALLATION TOOL 



Field of the Invention 

[0001] The present invention relates generally to internal combustion engines. 
More particularly, the present invention relates to systems for cooling and lubricating 
pistons in internal combustion engines. Specifically, the present invention relates to 
a piston cooling nozzle and installation tool there for. 

Background of the Invention 



[0002] Previously it has been known to use cooling nozzles in internal combustion 
engines to direct a spray of oil to the underside of the pistons for the purpose of 
cooling and/or lubrication. It is known for each piston to be cooled with a spray of 
engine oil during operation. In advanced designs, the piston can be provided with an 
internal cooling circuit having an oil inlet and an oil outlet wherein the exact 
orientation of the nozzle is crucial for effective targeting of the spray towards the 
piston oil inlet during the down-stroke of the piston. To obtain the exact orientation, 
spray nozzles are frequently secured to a bracket which in turn is bolted to the 
engine casting, thus obtaining correct orientation via two fixed points. This results in 
extra hardware, extra manufacturing process and additional costs. Such nozzles 
have means for communicating with the oil gallery of the engine. Another known 
type of cooling nozzle is a cartridge style arrangement that is inserted in a through- 
bore from outside the cylinder block. The through-bore intersects the oil gallery and 
an orifice on the cartridge communicates oil from the gallery to the nozzle. This 
arrangement requires o-rings to prevent oil leakage. Another type of nozzle 
mounting arrangement is disclosed in US Patent No. 6,298,810 to Chimonides et al. 
This nozzle consists of an annular mounting collar having a cylindrical outer surface 
and a tube projecting generally radially from the mounting collar. The engine block is 
formed with a threaded bore that is drilled into the surface of the engine block to 
intersect the oil gallery. A special cap screw is inserted through the collar into the 
threaded bore to retain the collar to the cylinder block. The cap screw has special 
machining to allow oil to flow from the oil gallery to the nozzle. A locating pin is 
provided to maintain the radial position of the nozzle. 



[0003] Accordingly, there is a clear need in the art for a method for properly 
orienting and securing a piston spray nozzle within an engine block using a single 
hole and a reusable mounting tool without the need for o-rings and additional 
mounting hardware. 

Summary of the Invention 

[0004] In view of the foregoing, it is an object of the invention to provide a cooling 
nozzle for directing a flow of oil to a piston in an internal combustion engine. 

[0005] Another object of the invention is the provision of an installation tool to 
facilitate proper installation and orientation of the cooling nozzle in the engine 
cylinder block. 

[0006] Another object of the invention is to provide an improved method for 
installing and orienting a piston cooling nozzle in an engine cylinder block. 

[0007] A further object of the invention is to provide a cooling nozzle mounting 
arrangement without the need for special mounting screws and/or o-rings. 

[0008] An additional object of the invention is the provision of such a cooling 
nozzle mounting arrangement which is inexpensive to produce and is compatible 
with known manufacturing and assembly techniques and equipment. 

[0009] The foregoing and other objects of the invention together with the 
advantages thereof over the known art which will become apparent from the detailed 
specification which follows are attained by a piston cooling spray jet and installation 
tool there for, comprising: a piston cooling nozzle, the nozzle having a hollow main 
body portion adapted to be press fit into a through bore of an engine cylinder block, a 
first end of the through bore located in a piston gallery and a second end of the 
through bore located in a main bearing journal, the through bore intersecting with an 
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oil circuit in the cylinder block, a nozzle tube affixed thereto so that the nozzle tube is 
in fluid communication with a partially threaded interior passage in the hollow main 
body portion and with the oil circuit when the main body portion is mounted in the 
cylinder block, the main body portion of the nozzle further having an orientation 
feature; an installation tool comprising a main body portion adapted to mateably 
engage a surface of the main bearing journal, a cap screw extending through an 
aperture in the main body portion, and an orientation key affixed to the main body 
portion and partially surrounding the cap screw; wherein the nozzle is inserted into 
the through bore from a first side in the piston gallery and the installation tool is 
inserted in the through bore from a second side in the main bearing journal such that 
the main body portion of the installation tool mateably engages the surface of the 
main bearing journal while the cap screw and orientation key are received in the 
through bore; the cap screw is threaded into the interior passage of the main body 
portion of the nozzle and the orientation key of the installation tool mateably engages 
the orientation feature of the nozzle so that when the cap screw is tightened to a 
predetermined torque the nozzle is pulled into the through bore to a predetermined 
depth and at a predetermined orientation. 

[0010] Other objects of the invention are attained by a cooling nozzle mounting 
arrangement comprising: an internal combustion engine cylinder block having: at 
least one piston gallery wherein a piston cylinder is located; at least one main 
bearing journal; an oil circuit; and, a through bore provided in the cylinder block 
having a first end located in the piston gallery and a second end located in the main 
bearing journal, the through bore intersecting with the oil circuit; a cooling nozzle 
comprising: a main body cartridge having a generally cylindrical portion with an 
interior passage located therein and an orientation feature extending from the 
cylindrical portion, the orientation feature being a semi-cylinder, the interior passage 
of the main body cartridge having threads at an end proximal to the orientation 
feature, the outside diameter of the cylindrical portion of the main body cartridge 
being selected to attain an appropriate press fit with the through bore; and, a nozzle 
tube having a first end and a second end affixed to the main body cartridge so that 
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the tube is in communication with the interior passage thereof; an installation tool 
comprising: a main body portion having an aperture therein and having upper 
surfaces having a radius that matches a radius of the main bearing journal; an 
orientation key mounted in the aperture of the main body portion, the orientation key 
having a cylindrical portion with an interior bore and a semi-cylindrical portion; and, a 
cap screw having a threaded end and a head end, the cap screw being inserted in 
the orientation key bore from a lower side of the main body portion such that the 
threaded end extends out from the semi-cylindrical portion of the orientation key and 
the head is seated against a surface on a lower side of the main body portion, the 
interior bore of the orientation key being sized so that the cap screw can turn freely 
when disposed in the bore; wherein the main body cartridge of the nozzle is started 
in the through bore at the first end located in the piston gallery, the orientation key 
and cap screw are inserted in the second end of the through bore in the main 
bearing journal, the radius of the upper surfaces of the main body portion of the tool 
are brought into mating engagement with the radius of the main bearing journal, the 
cap screw is started in the threads of the interior passage of the nozzle, as the cap 
screw is torqued the main body cartridge of the nozzle is drawn into a press fit with 
the through bore, the orientation key of the tool being rigidly affixed to the main body 
portion and the semi-cylindrical portion of the key is matingly opposed by the semi- 
cylindrical orientation feature of the nozzle, so that the nozzle cannot rotate in the 
bore as the cap screw is torqued, and the second end of the through bore is sealed 
against oil leaks from the oil circuit intersecting the through bore when a main 
bearing is mounted in the main bearing journal. 

[0011] Still other objects of the invention are attained by a cooling nozzle 
comprising: a main body cartridge having a generally cylindrical portion with an 
interior passage located therein and an orientation feature extending from the 
cylindrical portion, the orientation feature being a semi-cylinder, the interior passage 
of the main body cartridge having threads at an end proximal to the orientation 
feature, the outside diameter of the cylindrical portion of the main body cartridge 
being selected to attain an appropriate press fit with the through bore; and, a nozzle 
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tube having a first end and a second end affixed to the main body cartridge so that 
the tube is in communication with the interior passage thereof. 

[0012] Further objects of the invention are attained by an installation tool 
comprising: a main body portion having an aperture therein and having an upper 
surface having a radius that matches a radius of the main bearing journal; an 
orientation key mounted in the aperture of the main body portion, the orientation key 
having a cylindrical portion with an interior bore and a semi-cylindrical portion; a cap 
screw having a threaded end and a head end, the cap screw being inserted in the 
orientation key bore from a lower side of the main body portion such that the 
threaded end extends out from the semi-cylindrical portion of the orientation key and 
the head is seated against a surface on a lower side of the main body portion, the 
interior bore of the orientation key being sized so that the cap screw can turn freely 
when disposed in the bore. 

[0013] Still further objects of the invention are attained by a method of mounting a 
piston cooling nozzle in an engine cylinder block comprising the steps of: providing a 
through bore in the cylinder block between a piston gallery and a main bearing 
journal, the through bore intersecting an internal oil circuit of the cylinder block; 
inserting a cooling nozzle assembly having an orientation feature in the through bore 
from the piston gallery; inserting an installation tool having an orientation key and a 
cap screw in the through bore from the main bearing journal; using a radiused upper 
surface of the installation tool to mateably align the tool with the main bearing 
journal; using the orientation feature of the cooling nozzle assembly and orientation 
key of the installation tool to establish a predetermined orientation of the nozzle 
within the piston gallery; threading the cap screw of the installation tool into the 
cooling nozzle assembly; tightening the cap screw to a predetermined torque so as 
to draw the cooling nozzle into a press fit with the through bore at a predetermined 
depth; and, unthreading the cap screw from the nozzle assembly and withdrawing 
the installation tool from the through bore. 
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[0014] In general, a piston cooling spray jet, installation tool there for, and method 
for the installation of the spray jet in an engine cylinder block are provided. A piston 
cooling nozzle has a hollow main body portion adapted to be press fit into a through 
bore of the engine cylinder block. A first end of the through bore is located in a 
piston gallery and a second end of the through bore is located in the main bearing 
journal. The through bore intersects with an oil circuit in the cylinder block. The 
main body portion of the nozzle has an orientation feature. An installation tool has a 
main body portion adapted to mateably engage a surface of the main bearing 
journal. A cap screw extends through an aperture in the main body portion, and an 
orientation key affixed to the main body portion partially surrounds the cap screw. 
The nozzle is inserted into the through bore from a first side in the piston gallery and 
the installation tool is inserted in the through bore from a second side in the main 
bearing journal such that the main body portion of the installation tool mateably 
engages the surface of the main bearing journal, while the cap screw and orientation 
key are received in the through bore. The cap screw is threaded into the interior 
passage of the main body portion of the nozzle and the orientation key of the 
installation tool mateably engages the orientation feature of the nozzle so that when 
the cap screw is tightened to a predetermined torque the nozzle is pulled into the 
through bore to a predetermined depth and at a predetermined orientation. 

[0015] To acquaint persons skilled in the art most closely related to the present 
invention, one preferred embodiment of the invention that illustrates the best mode 
now contemplated for putting the invention into practice is described herein by and 
with reference to, the annexed drawings that form a part of the specification. The 
exemplary embodiment is described in detail without attempting to show all of the 
various forms and modifications in which the invention might be embodied. As such, 
the embodiment shown and described herein is illustrative, and as will become 
apparent to those skilled in the art, can be modified in numerous ways within the 
spirit and scope of the invention— the invention being measured by the appended 
claims and not by the details of the specification. 
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Brief Description of the Drawings 



[0016] For a complete understanding of the objects, techniques, and structure of 
the invention reference should be made to the following detailed description and 
accompanying drawings, wherein: 

[0017] Fig. 1 is an elevational view of a section of an engine cylinder block 
illustrating the mounting arrangement according to the invention; 
[0018] Fig. 2 is a cross-sectional view of an engine cylinder block showing three 
cylinders each in a different phase of assembly; 

[0019] Fig. 3 is a perspective view of a cooling nozzle according to the invention; 
and, 

[0020] Fig. 4 is a perspective view of an installation tool according to the invention. 

Description of the Preferred Embodiment 

[0021] With reference now to the drawings and specifically to Figs. 1 and 2 it can 
be seen that a cooling nozzle mounting arrangement according to the invention is 
designated generally by the numeral 10. The nozzle mounting arrangement 10 is 
adapted for use in an internal combustion engine cylinder block 12 such as in a 
diesel engine for example. The cylinder block 12 includes a piston gallery 14 
wherein the individual cylinders 16 are located. A plurality of main bearing journals 
18 are provided in the cylinder block 12. The cylinder block 12 further includes an oil 
circuit 20. A through bore 22 is provided in the cylinder block 12 and has a first end 
24 located in the piston gallery 14 and a second end 26 located in the main bearing 
journal 18. The through bore 22 intersects with the oil circuit 20. 

[0022] A cooling nozzle 30 is illustrated in Fig. 3. As shown the nozzle 30 includes 
a nozzle tube 32 affixed to a main body cartridge 34. The nozzle tube 32 is a tubular 
member and may have a serpentine profile as dictated by the particular application 
and includes a first end generally indicated at 36 and a second end generally 
indicated at 38. At least a portion of the outside diameter of the nozzle tube 32 
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proximal to the second end 38 thereof closely approximates the inside diameter of 
an interior passage 40 in the main body cartridge 34 so that a portion of the nozzle 
tube 32 can be mateably affixed within the interior passage 40 of the main body 
cartridge 34 to form the nozzle 30. The first end 36 of the nozzle tube 32 can be 
appropriately adapted to provide a spray pattern as desired for the particular 
application. As can be seen in the figures the main body cartridge 34 of the cooling 
nozzle 30 has a generally cylindrical portion 42 with the interior passage 40 located 
therein and having an orientation feature 44 extending from the cylindrical portion 42 
The orientation feature 44 is a slightly reduced diameter cylinder of which a portion 
has been machined away so as to leave a semi-cylinder as shown. For reasons 
which will become apparent as the description continues the interior passage 40 of 
the main body cartridge 34 includes threads 46 at the end proximal to the orientation 
feature 44. Because the cooling nozzle 30 is adapted to be received in the through 
bore 22 of the cylinder block 12, the outside diameter of the cylindrical portion 42 of 
the main body cartridge 34 is selected to attain an appropriate press fit with the 
through bore 22. 

[0023] Referring now to Fig. 4 it can be seen that an installation tool 50 generally 
includes a main body portion 52, an orientation key 54, and a cap screw 56. The 
main body portion 52 has upper surfaces 58 having a radius that matches the radius 
of the main bearing journal 18. The orientation key 54 is a generally cylindrical 
member having an interior bore 60. The orientation key 54 further includes a semi- 
cylindrical portion 62 similar to that of the orientation feature 44 described above. 
The orientation key 54 is mounted in an aperture 64 provided in the main body 
portion 52. The cap screw 56 is inserted in the orientation key bore 60 from a first 
side 66 of the main body portion 52 such that the threaded end 68 extends out from 
the semi-cylindrical portion 62 of the orientation key 54 and the head 70 can seat 
against a surface 72 on the first side 66 of the main body portion 52. The interior 
bore 60 of the orientation key 54 is sized so that the cap screw 56 can turn freely 
when disposed in the bore 60. 
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[0024] The installation of the nozzle 30 to the cylinder block 12 using the 
installation tool 50 will now be described with reference to Fig. 2. As shown the 
nozzle 30 is started in the through bore 22 at the first end 24 located in the piston 
gallery 14. It is preferred to start the nozzle 30 in the bore 22 at as close to the 
desired final orientation as possible. The orientation key 54 and cap screw 56 are 
then inserted in the through bore 22 at the second end 26 in the main bearing journal 
1 8. The radius of the upper surfaces 58 of the main body portion 52 of the tool 50 
are then brought into mating engagement with the radius of the main bearing journal 
18. At this point the sides 74 of the main body portion 52 of the tool 50 are parallel 
to the sides 76 of the main bearing journal 18 and the orientation key 54 is disposed 
in the bore 22 at the desired orientation. The cap screw 56 is then started in the 
threads 46 of the interior passage 40 of the nozzle 30. As the cap screw 56 is 
torqued the main body cartridge 34 of the nozzle 30 is drawn into a press fit with the 
through bore 22. The mating engagement of the orientation key 54 of the tool 50 
with the orientation feature 44 of the nozzle 30 ensures proper orientation of the 
nozzle 30 within the bore 22 as the cartridge 34 is seated. More particularly, the 
orientation key 54 of the tool 50 is rigidly affixed to the main body portion 52 and the 
semi-cylindrical portion 62 of the key 54 is matingly opposed by the semi-cylindrical 
orientation feature 44 of the nozzle 30, as such the nozzle 30 cannot rotate in the 
bore 22 as the cap screw 56 is torqued. Those having skill in the art will recognize 
that the precise orientation of both the orientation key 54 of the tool 50 and the 
orientation feature 44 of the nozzle 30 are selected based upon the desired final 
orientation of the nozzle 30 within the piston gallery 14. The amount of torque 
required to fit the nozzle 30 in the bore 22 can be used as a guide to determine when 
the nozzle 30 is properly located. Once the required torque is determined through 
experimentation it is simply a matter of tightening the cap screw 56 to the same 
torque for each nozzle 30 being installed. By locating the second end of the through 
bore 22 in the main bearing journal 18 a convenient alignment is provided by mating 
the upper surfaces 58 of the tool 50 to the surface radius of the journal. Further, the 
second end 26 of the through bore 22 is sealed against oil leaks from the oil circuit 
20 intersecting the bore 22 when the main bearings are mounted in the main bearing 
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journals 18. 

[0025] Thus it can be seen that the objects of the invention have been satisfied by 
the structure presented above. While in accordance with the patent statutes, only 
the best mode and preferred embodiment of the invention has been presented and 
described in detail, it is not intended to be exhaustive or to limit the invention to the 
precise form disclosed. Obvious modifications or variations are possible in light of 
the above teachings. The embodiment was chosen and described to provide the 
best illustration of the principles of the invention and its practical application to 
thereby enable one of ordinary skill in the art to utilize the invention in various 
embodiments and with various modifications as are suited to the particular use 
contemplated. All such modifications and variations are within the scope of the 
invention as determined by the appended claims when interpreted in accordance 
with the breadth to which they are fairly and legally entitled. 
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